Chronic effect of fatty acids on insulin release is not through the alteration of glucose metabolism in a pancreatic beta-cell line (beta HC9).
Hyperinsulinaemia in the fasting state and a blunted insulin secretory response to acute glucose stimulation are commonly observed in obesity associated non-insulin-dependent diabetes mellitus. Hyperlipidaemia is a hallmark of obesity and may play a role in the pathogenesis of this beta-cell dysfunction because glucose metabolism in pancreatic beta cells may be altered by the increased lipid load. We tested this hypothesis by assessing the chronic effect of oleic acid on glucose metabolism and its relationship with glucose-induced insulin release in beta HC9 cells in tissue culture. Our results show: (1) A 4-day treatment with oleic acid caused an enhancement of insulin release at 0-5 mmol/l glucose concentrations while a significant decrease in insulin release occurred when the glucose level was greater than 15 nmol/l; (2) Hexokinase activity was increased and a corresponding left shift of the dose-dependency curve of glucose usage was observed associated with inhibition of glucose oxidation in oleic acid treated beta HC9 cells, yet the presumed glucose-related ATP generation did not parallel the change in insulin release due to glucose; (3) The rate of cellular respiration was markedly increased in oleic acid treated beta HC9 cells both in the absence of glucose and at all glucose concentrations tested. This enhanced oxidative metabolism may explain the increased insulin release at a low glucose level but is clearly dissociated from the blunted insulin secretion at high glucose concentrations. We conclude that a reduction of oxidative metabolism in pancreatic beta cells is unlikely to be the cause of the dramatic effect that high levels of non-esterified fatty acids have on glucose-induced insulin release.